Pivalate affects carnitine status but causes no severe metabolic changes in rat liver.
To investigate the carnitine deficiency induced by pivalate, rats had free access to drinking water with or without pivalate. Consumption of 20 mmol/L pivalate for 1 wk decreased the levels of both free and total carnitine in plasma to approximately 20% of levels before treatment. After 4 wk, the concentrations of free carnitine in the liver, heart and muscle of pivalate-treated rats were approximately 60-80% of the control, and in the kidney, 26% of the control. Fractional excretion of free carnitine (FEFC) in pivalate-treated rats was measured; however, the treatment for 3 or 8 d did not affect the values relative to those obtained before treatment. Treatment with pivalate for 4 wk did not affect plasma concentrations of glucose, ammonia and free fatty acids (FFA) in the rats; however, the concentration of 3-hydroxybutyrate (3-OHB) was higher, and the FFA/3-OHB ratio was lower than those of controls. In a liver perfusion study, ketogenesis from oleate and gluconeogenesis from lactate and pyruvate in rats treated with pivalate for 4 wk were not different from controls. These results suggest that administration of pivalate did not induce the excessive excretion of free carnitine in urine, and secondary carnitine deficiency induced by intake of 20 mmol/L pivalate for 4 wk did not cause severe metabolic changes in rat liver.